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1. Introduction
In the last RAN4 meeting, the issues related to RRM test cases were discussed. The agreements and pending issues are summarized in the WF [1]. In this paper, we further provide our views on the remaining issues.
2. Discussion
2.1 CBW configuration shortage 
The issue of CBW configuration shortage is identified in the last meeting [2], and the potential way forward are captured in [1]. It was identified that for some band combinations, there are no corresponding CBW configurations in the test cases. For instance, for CA_n41C with two CCs and the aggregated CBW larger than 100 MHz. Currently, there is only 10 MHz CBW for 15 kHz SCS and 40 MHz CBW for 30 kHz which cannot support the CA bandwidth class C. The issue was discussed and recognized that it should be fixed to support such band combination to meet the testing purpose. However, the main concern from companies was that it will lead to extremely large RAN4 work to supplement some particular CBW in the test cases. In the current spec, lots of the test configurations are bundled with the CBW, e.g. RMC for PDSCH and RMSI, OCNG, and the Io calculation in each test cases. Companies prefer to come up with a general approach to fix the issue which could accommodate varies of CBW in the further. There were some initial analysis about the impacts on the current specs as follows:
	· Candidate options:
· Option 1: Define channel bandwidth configurations for RRM CA tests in generic manner. Generic solution requires resolution of at least following 3 issues:
1. Io depends on BW: 
· FFS if same Io can be used in different bandwidth by defining:
· New PDSCH RMC where PDSCH has same RBs as CORESET, and 
· New OCNG pattern where OCNG only covers CORESET RBs.
2. RMC degradation by the generalization: 
· FFS if degradation is avoided by restricting minimum channel BW to ensure sufficient RBs are in supported BWs for consistent physical allocation. 
3. Necessity to define maximum channel BW:
· FFS if maximum channel BW can be limited. 
· Other option is not precluded.



From our understanding, the candidate option 1 is a promising approach to fix the issue. In the RAN4#98-e meeting, similar approach had been discussed for FR2 test cases to fix the dB range issue, where PDSCH RMS is allocated at the same RBs of CORESET with same number of RBs, and the OCNG is only cover the range of CORESET RBs. In this way, when introducing the CBW which is different from what has been defined in the spec, e.g. CBW = 50 MHz, the RMC of PDSCH, and CORESET for RMSI and RMC could use the same parameters as those of 40 MHz. In this way, the calculated Io is same as 40 MHz case provided that the Noc is also only distributed in 40 MHz range.
Observation 1: For new introduced CBW configurations, the RMC configurations could adopt the same configurations of the existing CBW (10 MHz, 40 MHz), where the PDSCH RMC is allocated at the same RBs as CORESET with same number of RBs and the OCNG is also only cover the CORESET RBs.
In addition to 10 MHz for 15 kHz SCS and 40 MHz for 30 kHz SCS in FR1, there are various CBW defined in TS 38.101, e.g. 20 MHz, 50MHz. From our understanding, one approach is to configure the RMC/CORESET of the new CBW according to the adjacent CBW configurations. For instance, for CBW of 50 MHz, the RMC/CORESET configurations shall adopt the configuration of 40 MHz, most detailed configurations in each test cases could be reused with necessary clarifications. Similarly, for CBW of 20 MHz, it could adopt the configurations of 10 MHz. For FR1 with 15 kHz, the CORESET configuration for RMSI is referred to Table 13-1 in TS 38.213, which is for frequency bands with minimum CBW of 5 MHz or 10 MHz. It means that for all other supported CBW supported in TS 38.101, the current configuration for 10 MHz could be reused. For FR1 with 30 kHz SCS, the current COREST configuration for RMSI is referred to Table 13-6 in TS 38.213, which is for minimum CBW of 40 MHz. For other CBW which is larger than 40 MHz, the current configuration could be reused as explained above. For CBW smaller than 40 MHz, the current configuration could not be directly reused. However, index 0 in Table 13-6 is used in the current configurations which is same as index 0 in Table 13-4, which is for frequency band with minimum CBW of 5 MHz or 10 MHz for {30, 30}. Then for 30 kHz, necessary clarification shall be added when the CBW is smaller in than 40 MHz.
	TS 38.133
Table A.3.1.2.2-2: RMSI CORESET Reference Channel for TDD with SCS=30KHz
	Parameter
	Unit
	Value

	Reference channel
	
	CR.2.1 TDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	40
	
	
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	
	
	

	Allocated resource blocks for RMSI CORESET Note 7
	
	24
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	SSB and RMSI CORESET multiplexing configuration Note 7
	
	Pattern 1
	
	
	
	
	
	

	Offset between SSB and RMSI CORESET Note 3, 7
	RB
	0 (Note 8)
	
	
	
	
	
	

	Configuration of PDCCH monitoring occasions for RMSI CORESET Note 4
	
	Index 4
	
	
	
	
	
	

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Duration of RMSI CORESET Note 7
	symbols
	2
	
	
	
	
	
	

	DCI Format Note 1
	
	Note 2
	
	
	
	
	
	

	Aggregation level
	CCE
	8
	
	
	
	
	
	

	DMRS precoder granularity
	
	6
	
	
	
	
	
	

	REG bundle size
	
	6
	
	
	
	
	
	

	Mapping from REG to CCE
	
	Distributed
	
	
	
	
	
	

	Cell ID
	
	Note 5
	
	
	
	
	
	

	Payload (without CRC)
	bits
	Note 6
	
	
	
	
	
	

	Note 1:	DCI formats are defined in TS 38.212.
Note 2:	DCI format shall depend upon the test configuration.
Note 3:	The offset is defined with respect to the subcarrier spacing of the CORESET from the smallest RB index of RMSI CORESET to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block.
Note 4:	The configuration of PDCCH monitoring occasions for RMSI CORESET is defined in Table 13-11 in TS 38.213 [3].
Note 5:	Cell ID shall depend upon the test configuration.
Note 6:	Payload size shall depend upon the test configuration.
Note 7: 	The configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space corresponds to index 0 in Table 13-6 in TS 38.213 [3].
Note 8:	Other values can be used to align with GSCN [13] as long as SSB does not overlap the RMC.




TS 38.213
Table 13-6: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {30, 30} kHz for frequency bands with minimum channel bandwidth 40MHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1
	24
	2
	0

	1
	1
	24
	2
	4

	2
	1
	24
	3
	0

	3
	1
	24
	3
	4

	4
	1
	48
	1
	0

	5
	1
	48
	1
	28

	6
	1
	48
	2
	0

	7
	1
	48
	2
	28

	8
	1
	48
	3
	0

	9
	1
	48
	3
	28

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved







Proposal 1: For new CBW other than 10 MHz of 15 kHz SCS and 40 MHz of 30 kHz SCS:
For 15 kHz SCS, 
· Configure the RMC of PDSCH with the same number of RBs as CORESET
· Allocate the PDSCH at the same RB range as CORESET
· Configure CORESET for RMSI and RMC with same configurations as CBW of 10 MHz
· Distribute OCNG within the same RB range as CORESET
For 30 kHz SCS 
· Configure the RMC of PDSCH with the same number of RBs as CORESET
· Allocate the PDSCH at the same RB range as CORESET
· Configure CORESET for RMSI and RMC with same configurations as CBW of 40 MHz when CBW is larger than 40 MHz; When CBW is smaller than 40 MHz, the configuration of COREST for RMSI is referred to the table for minimum CBW of 5MHz or 10 MHz.
· Distribute OCNG within the same RB range as CORESET
Then based on proposal 1, in each test cases, the test configurations shall be modified to accommodate CBW configuration apart from what has been defined in the configuration table. Then the BWchannel shall also be modified to coordinate the various CBW. One problem is the Noc as mentioned above, currently, Noc will be calculated on the whole CBW, with new CBW (e.g. 50 kHz for 30 kHz SCS), with Noc and SINR Es/Iot fixed, the Io and SS-RSRP will be impacted. Things are not very critical for most of the test cases as the Io and SS-RSRP are actually derived from other parameters. But for accuracy test cases, in some test cases the Noc and Es/Iot are configure that the Io could approximate the Max Io to verify corresponding accuracy requirements. Then for different CBW, the Noc and Es/Iot will be different. In some test cases, the SS-RSRP is configured as the min-RSRP, then the Io, Noc and Es/Iot should also be changed accordingly. Currently, we fail to find some good approach to handle this, using equation to represent the variables is one possible way. It is suggested to further discuss how to accommodate different CBW in accuracy test cases.
Observation 2: FFS how to accommodate different CBW in accuracy test cases.
2.2 FR1/LTE+FR2 testability  
The FR1/LTE + FR2 testability issue was discussed again in the last meeting. The issue has been discussed during related Rel-16 WI in the perf stage. Some test cases for NR FR1 and FR2 were skipped due to the testability issues. However, there was no clear definition or criteria about what kind of test cases could not be conducted. In the last meeting, it was identified that there were also many test cases facing the same problem since Rel-15 and companies agreed to come up with some general approach to handle this issue. The status were summarized as follows:
	1. Testability issue for RRM test case which requires performance verification on cells of:
· Both FR1 and FR2 or
· Both LTE and FR2
2. FFS: Criteria to identify/select test cases that can be performed and their performance can be verified out of the test cases with OTA testability issue as identified in bullet # 1:
· Option 1: Based on power level: 
· Absolute power measured on LTE/FR1 cell or
· Relative power measured between LTE and FR2 cells or between FR1 and FR2 cells
· Other options/criteria are not precluded.
· Companies are encouraged to provide the list of affected test cases.
3. Mechanism to exclude testing of the test cases (or parts of requirements of the test cases) identified in bullet #1 (with OTA testability issues) but not determined to be testable through bullet #2 criteria:
· Option 1: General rule/applicability rule is defined in Annex of TS 38.133: 
· Following tests are not currently performed e.g., RRM test cases which have testability limitation:
· Test cases are FFS
· Section numbers of the tests which are not currently performed will be listed in the section containing applicability rule.
· Other options are not precluded.
4. Companies are encouraged to provide input on the above issues in RAN4#100-e.




According to the outcome of SI of test methodology [2], 	the test setup shall be capable to provide NR FR1 link to the DUT. But the performance shall not be verified. According the conclusion, it is also hard to derive some quantitative criteria to decide whether a certain test cases could be conducted or not.
	-	For test scenarios involving both, NR FR1 and NR FR2 carriers, the test setup shall be capable to provide NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control. No performance verification for and relative to NR FR1 carriers is supported.



Then we look further into the details of each test cases. The situation for one typical type of test cases is severer recognized by most companies, where the interruption on NR FR1 and LTE Cell is verified. In such test cases, the UE is continuously scheduled in the Cell (NR FR1 or LTE), and the interruption is verified by the transmission of ACK/NACK of UE. The involved test cases are summarized as followed:
	A.5.5.2	Interruption
A.5.5.3	SCell Activation and Deactivation Delay
A.5.5.6	Active BWP switch
A.5.5.10	UE specific CBW change
A.7.5.3.2	SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2
A.7.5.6.1.2	NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA
A.7.5.6.4.2	NR FR1 PCell SCell dormancy switch of two FR2 SCells outside active time



For the above test cases, companies have concerns that whether the SINR conditions can be guaranteed that UE could decode correctly and feedback the ACK/NACK. So these test cases may not be able to be correctly performed due to the OTA testability issue. For the other test cases involving FR1/LTE + FR2 CC, the NR FR1 or LTE Cell are mainly work to provide the setup and configurations without performance verification. For instance, in A.7.6.2.5 (event triggered reporting tests for FR2 with PCell 1 FR1), The SINR condition for Cell1 (PCell FR1) is defined as follows:
		Ês
	dBm/SCS
	Config 1,2,3
	
	-Infinity
	-87

	SSB_RP Note 3
	dBm/SCS
	Config 1,2
	
	-Infinity
	-87

	
	Note5
	Config 3
	
	-Infinity
	-87

	
BB Note 8
	dB
	Config 1,2,3
	NA
Link only, see clause
	-Infinity
	14.69

	
	dBm/95.04 MHz Note5
	Config 1,2,3
	A.3.7A
	-Infinity
	-58.01

	Propagation Condition 
	
	Config 1,2,3
	
	AWGN






In these test cases, only the performance of FR2 Cell is verified and NR FR1 or LTE Cell is only use for set up and provide the test configurations, which is align with the output of TS38.810 that “the test setup shall be capable to provide NR FR1 link to the DUT”. Then no significant obstacles to conduct such test cases. Then for the test cases mentioned above, some companies suggested to clarify in the spec that these cases cannot be performed currently with some applicability rules. From our understanding, only the performance on NR FR1 or LTE cell could not be verified but other requirements could be tested. For instance, the test cases in A.5.5.3 SCell Activation and Deactivation Delay, the interruption on LTE PCell may not be verified but the SCell activation delay could still be tested.
Observation 3: Test cases where the interruption on NR FR1 or LTE Cell is verified may not be performed currently due to testability issue. Other test cases whether NR FR1 or LTE Cell only work for set up and providing configurations are still valid.
Then based on observation 1, for the related the test cases, it doesn’t mean that the entire test case can not be performed. We are fine to add some general statement that the interruption requirements on NR FR1 or LTE cell are not currently performed.
Proposal 2: Define general rules in TS 38.133 to state that the interruption requirements on NR FR1 or LTE cell in the following test cases are not performed currently.
A.5.5.2	Interruption
A.5.5.3	SCell Activation and Deactivation Delay
A.5.5.6	Active BWP switch
A.5.5.10	UE specific CBW change
A.7.5.3.2	SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2
A.7.5.6.1.2	NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA
A.7.5.6.4.2	NR FR1 PCell SCell dormancy switch of two FR2 SCells outside active time
3. Conclusions
Observation 1: For new introduced CBW configurations, the RMC configurations could adopt the same configurations of the existing CBW (10 MHz, 40 MHz), where the PDSCH RMC is allocated at the same RBs as CORESET with same number of RBs and the OCNG is also only cover the CORESET RBs.
Proposal 1: For new CBW other than 10 MHz of 15 kHz SCS and 40 MHz of 30 kHz SCS:
For 15 kHz SCS, 
· Configure the RMC of PDSCH with the same number of RBs as CORESET
· Allocate the PDSCH at the same RB range as CORESET
· Configure CORESET for RMSI and RMC with same configurations as CBW of 10 MHz
· Distribute OCGN within the same RB range as CORESET
For 30 kHz SCS 
· Configure the RMC of PDSCH with the same number of RBs as CORESET
· Allocate the PDSCH at the same RB range as CORESET
· Configure CORESET for RMSI and RMC with same configurations as CBW of 40 MHz when CBW is larger than 40 MHz; When CBW is smaller than 40 MHz, the configuration of COREST for RMSI is referred to the table for minimum CBW of 5MHz or 10 MHz.
· Distribute OCGN within the same RB range as CORESET
Observation 2: FFS how to accommodate different CBW in accuracy test cases.
Observation 3: Test cases where the interruption on NR FR1 or LTE Cell is verified may not be performed currently due to testability issue. Other test cases whether NR FR1 or LTE Cell only work for set up and providing configurations are still valid.
Proposal 2: Define general rules in TS 38.133 to state that the interruption requirements on NR FR1 or LTE cell in the following test cases are not performed currently.
A.5.5.2	Interruption
A.5.5.3	SCell Activation and Deactivation Delay
A.5.5.6	Active BWP switch
A.5.5.10	UE specific CBW change
A.7.5.3.2	SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2
A.7.5.6.1.2	NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA
A.7.5.6.4.2	NR FR1 PCell SCell dormancy switch of two FR2 SCells outside active time
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